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ABSTRACT 

A major p i n k  salmon (Oncorhynchus gorbuscha)  adul t  tagging study was accom- 
plished between 1977 and 1980 i n  Chatham S t r a i t  and Frederick Sound, northern 
Southeastern Alaska. The objectives were t o  invest igate  the  migration routes ,  
r u n  timing, and degree of stock intermingling of major pink salmon stocks 
passing through these areas.  Chartered purse se ine  f i sh ing  vessels  were 
employed t o  capture f i s h .  A t o t a l  of 16,132 tagged p i n k  salmon was released 
in 1977, 18,020 in 1978, 11,532 i n  1979, and 11,172 i n  1980. Tagging s i t e s  
between some years overlapped but generally varied a s  the study moved from 
upper Chatham S t r a i t  southward towards lower Chatham S t r a i t  and Frederick 
Sound. Highly v i s i b l e  Peterson d i sc  tags were used t o  f a c i l i t a t e  maximum 
spawning ground tag recovery. Spawning ground surveys in 112 t o  158 d i f f e r en t  
streams within northern Southeastern Alaska to ta led  355 i n  1977, 252 in 1978, 
145 in  1979, and 223 in  1980. A t o t a l  of 14.4%, 21.4%, 17.8%, and 13.4%, res-  
pectively of the tags released was recovered during the 4 years of thle study. 

The d i s t r i bu t i on  of recovered pink salmon i l l u s t r a t e d  t ha t  the  majority of 
upper Regulatory D i s t r i c t s  108 and D i s t r i c t s  109-1 15 p i n k  salmon stocks 
enter  the " ins ide"  waters of northern Southeastern Alaska via  Icy S t r a i t .  
once ins ide  , these stocks d i s t r ibu ted  themselves nor ther ly ,  southerly,  o r  
both (especia l ly  D i s t r i c t  111). Several of these stocks exhibited a var ie ty  
of migration "sag" pat terns  before continuing t o  t h e i r  natal  streams. The 
lack of s i gn i f i c an t  numbers of tag recoveries in lower Chatham streams from 
upper Chatham S t r a i t  re lease  locations and vice  versa confirms t h i s  pattern 
of migration and d i s t r ibu t ion .  

Pink salmon migration was indicated t o  occur i n  somewhat of an orderly manner 
through the tagging areas .  Peak r u n  timing periods were evident f o r  individual 
stocks and l a rger  uni ts  suggesting t ha t  e f fec t ive  management s t r a t e g i e s  might 
be devised by adjust ing f i sh ing  seasons t o  peak periods t o  protect  o r  d i r ec t  
the  harvest t o  se lected stocks.  However, t h i s  approach may be l imited by 
stock intermingling, especia l ly  during the  month of July .  



INTRODUCTION 

The iden t i f i ca t ion  of migration routes ,  r u n  timing, and degree of stock in te r -  
mingling i s  information c r i t i c a l  t o  the management of Southeastern Alaska 
salmon resources. This information i s  needed t o  devise salmon management 
s t r a t eg i e s  based on the individual stock concept. The purpose of t h i s  paper 
i s  t o  present the r e su l t s  of a major pink salmon (Oncorhynchus gorbuscha) 
tagging study accomplished by the Stock Separation Research Project  of the 
Alaska Department of Fish and Game (ADF&G) between 1977 and 1980 i n  northern 
Southeastern Alaska. 

Southeastern salmon resources a r e  composed of a heterogeneous group of stocks.  
Somewhat over 2,000 anadromous streams of varying s i z e ,  productivi ty,  and r u n  
t i m i n g  a r e  s i tua ted  on the many is lands  and the  mainland within the  region. 
The waterways through which these f i s h  migrate and a r e  harvested a r e  composed 
of a complex system of s t r a i t s ,  i n l e t s ,  and bays. These can provide f o r  a 
va r ie ty  of possible migration routes and d i c t a t e  t ha t  many d i f f e r en t  stocks 
must follow along the same route.  These fac to rs  combine t o  c rea te  an extremely 
mixed stock f i shery  s i tua t ion .  

The tagging study was prompted by the rea l i za t ion  t h a t  a ser ious  informational 
gap was preventing e f fec t ive  management of major Southeastern mixed stock f i sh -  
e r i e s .  More precise information about migration routes ,  r u n  timing, and stock 
intermingling through major f i sh ing  areas was needed t o  improve the management 
of Southeastern salmon resources. 

OBJECTIVES 

The major objective of the Southeastern Stock Separation Research Project  i s  
t o  define and/or develop stock separation techniques t ha t  wi l l  be adaptable 
toward improving the management of the  Region's salmon resources. As an i n i -  
t i a l  endeavor a major pink salmon tagging study was accomplished i n  northern 
Southeastern Alaska. The objectives of t h i s  study were t o  determine: 

1 )  the  time period t h a t  major p i n k  salmon spawning stocks migrate 
through Chatham S t r a i t  and Frederick Sound, 

2 )  along which s ide  of Chatham S t r a i t  and Frederick Sound major pink 
salmon stocks migrate, and 

3)  the spawning stream d i s t r ibu t ion  of pink salmon migrating through 
Chatham S t r a i t  and Frederick Sound. 

PREVIOUS TAGGING STUDIES 

A considerable amount of pink salmon tagging has been accomplished in northern 
Southeastern Alaska (Table 1 ) .  From the  e a r l i e s t  investigations by the  U.S. 



Table 1. Pink salmon tagging i n  northern Southeastern Alaska, 1924-1962. 

Year Locat ion  

I n i a n  I s l a n d s  
Cape Bendel 
Kingsmill  P t .  
P l e a s a n t  I s l a n d  
I n i a n  I s l a n d s  
P t .  Adolphus 
Eagle P t .  
FIourigan P t  . 
Kingsmil l  P t .  
Cape Ecndel 
Parker  P t .  
I n i a n  I s l a n d  
Douglas I s l a n d  
Pa rke r  P t .  
C a r r o l l  I s l a n d  
Hourigan P t .  
Marble B lu f f  
I n i a n  I s l a n d s  
P l e a s a n t  I s l a n d  
Cape Bendel 
P t .  Hobart 
P t .  E l l i s  
P t .  E l l i s  
Wilson Cove 
Hawk I n l e t  Shore 
P t .  Augusta 
Iniarl  I s l a n d s  
P t .  Adolphus 
P t .  Augusta 
P t .  Caut ion  
Wilson Cove 
P t .  E l l i s  
I n i a n  I s l a n d s  
P t .  Sophia 
P t .  Augusta 
Fun te r  Bay 
P t .  Hepburn 
Wilson Cove 
P t .  E l l i s  
S a l i s b u r y  Sound 
G u l l  Cove 
P t .  Sophia 
P t .  Adolphus 
S e a l  Bay 
Hawk I n l e t  Shore 
I la rb le  B lu f f  
Wilson Cove 
P t .  Caut ion  
D i s t a n t  P t .  
K i l l i s n o o  I s l a n d  
P l e a s a n t  I s l a n d  
P t .  Adolphus 
Cube P o i n t  
F a l s e  Bay 
I n i a n  I s l a n d s  
Seymour Canal  
I n i a n  I s l a n d s  

Number 
I n c l u s i v e  o f 

Dates Releases- 

J u l y  7-14 
Aug. 4 
Aug. 7 
June  23-24 
June  25-27 
J u l y  1 
J u l y  1 
J u l y  10  
J u l y  11-15 
J u l y  15-18 
J u l y  20-22 
J u l y  24-29 
J u l y  31-3 Aug. 
J u l y  1-12 
J u l y  9 
J u l y  9-19 
J u l y  12  
J u l y  14-16 
J u l y  16  
J u l y  20 
J u l y  21 
J u l y  7-12 Aug. 
J u l y  11-13 Aug. 
Aug. 12-16 
Aug. 13 
Aug. 1 3  
J u l y  12-5 Aug. 
Aug. 7 
J u l y  13-9 Aug. 
J u l y  1 3  
J u l y  20-17 Aug. 
Aug. 10-16 
J u l y  18-2 Aug. 
Aug. 9 
J u l y  25-18 Aug. 
Aug. 9 - 1 6  
Aug. 16  
Aug. 11-15 
Aug. 1 3  
Aug. 5-12 
J u l y  22 
J u l y  18-21 
Aug. 15-28 
J u l y  6-13 
J u l y  25-29 
Aug. 10-25 
Aug. 12-27 
Aug. 1 2  
Aug. 11-26 
Aug. 11 
J u l y  27-5 Sep t .  
J u l y  25-4 S e p t .  
Aug. 20 - 3 S e p t .  
Aug. 21 - 3 Sep t .  
June  23 - 22 J u l y  
June  21 - 22 J u l y  
June  1 9  - 4 Aug. 

Source 

Rich, 1926 
Rich, 1926 
Rich, 1926 
Rich, 1926 
Rich, 1926 
Rich, 1926 
Rich, 1926 
Rich, i926 
Rich, 1926 
Rich and Suomela, 1927 
Rich and Suomela, 1927 
Rich and Suomela, 1927 
Rich and Suomela, 1927 
Rich and Morton, 1928 
Rich and Morton, 1928 
Rich and Morton, 1928 
Rich and Morton, 1928 
Rich and Morton, 1928 
Rich and Morton, 1928 
Rich and Morton, 1928 
Rich and Morton, 1928 
Nakatani e t  a l ,  1975 
Nakatani e t  a l ,  1975 
Nakatani  e t  a l l  1975 
Nakatani e t  a l ,  1975 
Nakatani  e t  a l ,  1975 
Nakatani e t  a l ,  I975 
Nakatani e t  d l ,  1975 
Makatana e t  a l ,  1975 
Nakatani  et a l ,  1975 
Nakatani e t  a l ,  1975 
Nakatani e t  a l l  1975 
Nakatani  e t  a l ,  1975 
Nakatani  e t  d l ,  1.975 
Nakatani e t  a l ,  1975 
Nakatani  e t  a l ,  1975 
Nakatani e t  a l ,  1975 
Nakatani  e t  a l ,  1975 
Nakatani  e t  a l ,  1975 
Nakatani e t  a l l  1975 
Verhoeven, 1948 
Verhoeven, 1948 
Verhoeven, 1948 
Verhoeven, 1948 
Verhoeven, 1948 
Verhoeven, 1948 
Verhoeven, 1948 
Verhoeven, 1948 
Verhoeven, 1948 
Verhoeven, 1948 
E l l i n g  and Macy, 1955 
E l l i n g  and Macy, 1955 
E l i i n g  and Macy, 1955 
E l l i n g  and Macy, 1955 
Vania e t  a l ,  1954 
Vania e t  a l l  1964 
Vania e t  a l l  1964 



Bureau of Commercial Fisheries (1 920 's )  t o  the most recent  experiments by 
the  ADF&G (1961-1962), about 75,000 tagged pink salmon had been released.  
Approximately 25,000 of these were l a t e r  recovered. A vas t  majority of the 
recoveries came from the  commercial f i she r i e s .  This information has been 
valuable i n  defining major ent ry  ways and general migration pathways. An 
overview of these r e su l t s  was real ized by combining the re lease  and recovery 
information of the past  invest igat ions  i n to  major geographical areas (Table 
2 ) .  In the analys is  the following observations were of major i n t e r e s t .  

1 ) A lack of recoveries from outside of northern Southeastern Alaska 
i l l u s t r a t e d  the i n t eg r i t y  of t h i s  stock un i t .  All past  tagging 
invest igat ions  have demonstrated a v i r tua l  separat ion of South- 
eas tern  pink salmon in to  d i s t i n c t  northern (north of Sumner S t r a i t )  
and southern (Sumner S t r a i t  south) uni ts  (Figure 1 ). 

2)  Very few p i n k  salmon released within the ins ide  waters have been 
recovered on the outside coasts  of Baranof and Chichagof Islands.  
Additionally, only minor movement has been indicated through Peri l  
S t r a i t  from the outside coasts .  

3 )  Major movements from Icy S t r a i t  in to  Chatham S t r a i t  and then south- 
ward and in to  Frederick Sound and Stephens Passage were i l l u s t r a t e d .  

4 )  A d i s t i n c t  movement from lower Chatham S t r a i t  i n to  Frederick Sound 
was apparent. 

5)  Only a minor exchange of tagged pink salmon has been observed 
between the  waters of upper and lower Chatham S t r a i t  and vice  
versa.  

The commercial recovery information appears t o  indicate  the presence of three 
major stock groups within northern Southeastern Alaska. The l a rge s t  group, 
as  i l l u s t r a t e d  by the  catch record,  en te r s  through Icy S t r a i t  and d i s t r i bu t e s  
southward in Chatham S t r a i t  and then i n to  the  waters of Frederick Sound and 
Stephens Passage. A second ins ide  water group en te r s  through the southern 
entrance of Chatham S t r a i t  and d i s t r i bu t e s  northward and i n to  Frederick Sound. 
The t h i rd  group consis ts  of the  pink salmon stocks of the outs ide  coast .  

I t  was not unt i l  the invest igat ions  of Ell ing and Macy (1955) i n  1950 and 
Vania e t  a l .  (1964) in the ea r ly  1960's t h a t  the spawning grounds were sur- 
veyed f o r  tagged f i s h .  Most of the re leases  made during these experiments 
were i n  Icy S t r a i t .  Essential ly no previous spawning ground recovery informa- 
t ion i s  avai lable  f o r  pink salmon entering lower Chatham S t r a i t  o r  the  outside 
stocks.  Their spawning stream recovery r e su l t s  demonstrated a complex move- 
ment t o  the spawning grounds and i l l u s t r a t e d  the mixed stock nature of northern 
Southeastern Alaska f i she r i e s .  These experiments were unsuccessful in  seg- 
regating major spawning stocks according t o  time of passage through Icy S t r a i t .  
Instead,  a heterogeneous mixture of stocks was indicated throughout the  season 
and many streams demonstrated a wide var ia t ion in the time of passage through 
Icy S t r a i t .  However, the u t i l i t y  of the 1950 experiments was l imited by the 
timing of re leases  and inadequate tag recovery e f f o r t s  which hindered the 
data in te rpre ta t ion  fo r  both s tud ies .  The 1950 tagging was n o t  i n i t i a t e d  



Table 2. Summary of  commercial recover ies  of pink salmon tagged i n  northern Southeastern Alaska, 1977-80. 

Percent of Total Recaptures i n  Area 

Upper & Frederick Outside 
Number Number Middle Lower Sound & Coasts of Outside of 

o f of Icy Lynn Chatham Chatham Stephens Northern Northern 
Tagging Area Re1 eases  Recaptures S t r a i t  Canal S t r a i t  S t r a i t  Passage Southeast Southeastern Unknown 

Icy S t r a i t  39,969 14,565 38.3 1.1 35.9 3.0 11.4 0.2 0.6 9.4 

Upper & 
Middle 
Chatham S t r a i t  16,176 5,860 4.4 0.1 56.0 2.7 30.2 0.1 0.3 6.3 

I Lower Chatham 
? S t r a i t  5,570 1,404 0 0 5.3 45.4 43.9 0.1 4.2 0.3 

Frederick 
Sound & Stephens 
Passage 9,589 3,273 1.0 0.1 4.4 1 .3  90.4 0 0 .9  1.1 

Outside Coasts 
of Northern S.E. 1,357 456 0 0 7.7 0 0 92.1 0.2 0 





unt i l  the  end of July and escapements t o  ea r ly  r u n  areas were noted t o  be well 
in progress p r io r  t o  t h i s  time. Only 101 tags were recovered from the spawn- 
ing grounds in 1961, and 246 i n  1962. 

In summary, a considerable amount of previous tagging work had been accomp- 
l ished.  The invest igat ions  demonstrated the complex nature of pink salmon 
movements, defined major en t ry  ways, and iden t i f i ed  important migration path- 
ways. However, more precise movement and timing information i n  regard t o  
major f i sh ing  areas  was needed f o r  e f f ec t i ve  salmon management (Larson 1978). 

METHODS 

Chartered purse se ine  f i sh ing  vessels  were employed t o  capture pink salmon. 
During 1977, the  ICY Q U E E N ,  operated by Merle Enloe, and the  LAKE BAY,  oper- 
ated by L . O .  Lewis were employed, while i n  1978, the  ST. PETER, operated by 
Ronald John S r . ,  and the AMBER L E E ,  operated by Edward Dunn J r . ,  were char- 
tered t o  capture pink salmon. The f ishing vessel ST. PETER was chartered 
again i n  1979 along with the vessel DOROTHY JEAN, operated by Nels Otness, 
while in  1980, the vessel MIDNIGHT C H A R G E R ,  operated by John Martin Kristovich, 
was employed t o  capture f i s h .  

Pink salmon were tagged and released from the end of June through August during 
1977 and 1978, and the f i r s t  of July through 15 August in 1979 and 1980. 
Tagging locations varied considerably during the 4 years of the study,  with 
some overlap occurring between the  f i r s t  two and the second 2 years of t h i s  
project  (Figure 1 ). 

Tags Empl oyed 

Highly v i s i b l e ,  numerically sequenced, Peterson d i sc  tags were employed t o  
f a c i l i t a t e  maximum spawning stream recovery. Each tag consisted of two plas- 
t i c  d i s c s ,  a 3 inch (7.62 cm) s o f t  s t a i n l e s s  s t e e l  needle, and a 114 inch 
(6.35 mm) c l e a r  p l a s t i c  baff le  (1977 only).  During 1977 most of the  tags  
were 314 inch (19.05 mm) i n  diameter; however, some 518 inch (15.85 mm) 
d i s c s ,  surplus from previous tagging s tud ies ,  were used. One d i sc  from each 
t ag  s e t  was numbered and had printed on i t  "ADF&G Juneau - Reward". Follow- 
ing completion of the 1977 study a decision was made t o  el iminate the  c l e a r  
114 inch (6.35 mm) p l a s t i c  ba f f l e .  Between 1978 and 1980 so l i d  red ,  numeri- 
c a l l y  sequenced, 314 inch (19.05 mm) diameter tags were employed t o  f a c i l i t a t e  
spawning ground tag  recovery. 

Tagging Operations 

Standard purse seining methodologies were employed t o  capture f i sh .  However, 
a t  the termination of each s e t ,  instead of hoist ing the bag end of the se ine  
net  aboard, a holding pen of appropriate s i z e  was formed by using the seine 
sk i f f  t o  support the  webbing out from the  boat. Individual f i s h  could then 
be removed w i t h  a dip net  f o r  tagging. Fish were tagged aboard the se ine  boat 
and/or in the se ine  s k i f f .  



The pink salmon were extremely small i n  1978 which caused a pers i s ten t  problem 
of f i s h  being g i l l ed  in the seine webbing as the  gear was hauled. This hin- 
dered the  f ishing process and on occasions up  t o  1-1/2 hours were required t o  
haul the  gear. Because of t h i s  problem a modified tagging operation was i n i -  
t i a t ed  during mid-July to process some of the  g i l l ed  f i s h  as  the gear was 
being hauled instead of being removed from the webbing and placed back in to  
the purse se ine .  From 17 July t o  9 August 1978 a t o t a l  of 1,293 pink salmon 
was tagged and released in  t h i s  manner. A comparison of recovery r a t e s ,  in 
s e t s  where both tagging methods were employed, showed l i t t l e  difference between 
the gi l l ed  f i s h  t ha t  were tagged and released (25.4% recovered) and those 
processed i n the  normal manner (25.0% recovered). 

Portable tagging equipment was necessary, which consisted of tagging boxes, 
stands,  d ipnets ,  and tags arranged in  numerical order. The tagging boxes 
were constructed of wood w i t h  the top s ide  open t o  permit a s o f t  piece of 
canvas t o  be suspended, forming a " V "  shaped enclosure, in to  which f i s h  could 
be placed. Pieces of styrofoam were placed between the  canvas and the s ides  
of the  box t o  hold the f i s h  i n  place and serve as protection while the  tags 
were applied. The numbered discs  were arranged in  numerical order and pinned 
t o  styrofoam ree l s .  The reel  consisted of a 6 inch (15.24 cm) diameter styro- 
foam spool, approximately 12 inches (30.48 cm) long, t h a t  was placed on a 
wooden dowel which, when mounted on the  tagging tab le ,  would ro t a t e  f o r  easy 
dispensing of the  tags. 

The f i s h  were dipped individually from the seine and placed on the  tagging 
table .  One member of the tagging team held the  f i s h  while the  other completed 
the tagging. With the a id  of long nose p l i e r s  the 3 inch (7.62 cm) pin,  w i t h  
numbered d i sc  at tached,  was forced through the  f i sh  j u s t  forward of the dorsal 
f i n .  An unnumbered disc  was next placed on the  opposite s ide  and the pin was 
trimmed so t h a t  approximately 314 of an inch (19.05 mm) remained. The portion 
of the pin extended beyond the  d i sc  was then twisted to  form a knot (Figure 2 ) .  
This completed the tagging operation and the f i s h  was released. Generally, 
two tagging teams were used and a f t e r  some experience was obtained, 300-400 
f i sh  could be processed per hour. 

Some scal ing and smothering occurred during the  tagging; however, the number 
of f i s h  injured was ins ign i f ican t  in comparison t o  the  t o t a l  catch. The most 
pers i s ten t  problem encountered was the  large  amount of j e l l y f i sh  captured 
during the seining.  The " j e l l y "  would accumulate in the  bag of the  se ine  and 
had t o  be removed t o  prevent injury t o  the captured f i sh .  Sometimes t h i s  
removal would require 20-30 minutes to  complete. 

Tag Recovery 

Tag recovery e f f o r t s  were directed toward the spawning grounds and the commer- 
c ia l  and spor t  f i she r i e s .  A 1 do l la r  reward was offered in 1977, 1978, and 
1979, while a 2 do l la r  reward was offered i n  1980 to encourage voluntary tag 
returns.  Southeastern catch samplers were ins t ructed t o  be on the a l e r t  f o r  
tagged f i s h  and a news re lease  was provided t o  the local news media informing 
the public of the re leases  and describing what t o  do with recovered f i s h .  



Figure 2 .  Fish and Game employees placing Peterson d i s c  t ags  on pink salmon. 
(Alaska Department of Fish and Game photos by Gary Gunstrom). 



The recovery of tagged f i s h  from the spawning grounds was given the most 
emphasis. From 112 (1977) t o  158 (1980) major pink salmon spawning streams 
within the  "inside" waters of northern Southeastern Alaska were se lected as 
primary recovery areas .  The se lect ion was based on spawning capac i t i e s ,  
sui tabi  1 i t y  f o r  recovery, and geographical d i s t r ibu t ion .  

Only those streams with an average h i s to r ica l  escapement (1 960-1 976) of over 
1,000 pink salmon were included i n  the  se lect ion process. Spawning streams 
located westward of Port Frederick in Icy S t r a i t  and those on the outside 
coasts  of Baranof and Chichagof Islands were not included because past  tagging 
records indicated only very minor movement t o  those areas from the tagging 
locations.  Some streams were not considered su i t ab le  f o r  tag  recovery because 
of large s i z e ,  excessive depth, o r  c l a r i t y .  In general,  every major pink 
salmon spawning stream, where recovery was feas ib le  and had expected re turns  
migrating through Chatham S t r a i t ,  was included as a primary recovery stream. 

The timing of surveys was considered the  c r i t i c a l  f a c to r  f o r  successful recov- 
ery. Computer summarized stream escapement records were reviewed t o  determine 
the peak spawning time. Tag recovery surveys were scheduled 2 weeks p r io r  t o ,  
during, and 2 weeks a f t e r  usual peak spawning time. Additional streams were 
surveyed as time perrni t t e d .  

Tag recovery was accomplished by employing five-prong spears attached t o  
12-foot (36.60 m )  poles. This method was qu i te  e f f ec t i ve  on the spawning 
r i f f l e s ;  however, while f i s h  were schooling in  deep pools i t  was d i f f i c u l t  
t o  complete recovery. Additionally, the crews examined dead f i s h  and many 
tags were recovered in the process (Figure 3 ) .  

Data Analysis 

A data f i l e  was es tabl ished on the  University of Alaska computer terminal net- 
work system t o  s t o r e  the tag  and recovery information. A computer program 
devised by Ivan Frohne (ADF&G Senior Biometrician, Juneau) was used t o  e d i t  
and s o r t  the tag  and recovery data f o r  analys is .  

Anci 11 ary Studies 

Ancillary s tud ies  t o  invest igate  a l t e rna t i ve  methods of stock separation were 
undertaken as  pa r t  of t h i s  project .  Scale pat tern  discriminant function 
analys is  and e lect rophores is  were the two techniques considered. 

In 1978, 100 pink salmon sca les  were col lec ted from each of several streams 
i n  three  major spawning areas of northern Southeastern Alaska. Scales were 
col lec ted from four spawning locations within Tenakee In l e t :  Seal Bay, Big 
Goose Creek, Kadashan Creek, and Crab Bay. Two spawning streams within Sey- 
mour Canal were a l so  sampled: Pleasant Bay and Mole River. Final ly ,  three  
streams were sampled in Peri l  S t r a i t :  Patterson Bay, Saook Bay, and Appleton 
Cove. Once co l lec ted ,  the  scales  were turned over t o  the Anchorage Stock 
Sepration Center where several data var iables  were then measured from the  
p l a s t i c  impressions using standard sca le  measuring methods as described by 
Krasnowski and Bethe (1 978). 



Figure 3. Fish and Game employees recovering Peterson d i s c  t ags .  
(Alaska Department of Fish and Game photos by Gary Gunstrom) . 



The s c a l e  pa t t e rn  data were then analyzed by discriminal  funct ion ana lys i s  
(Nie, e t  a l .  1975) and o the r  s t a t i s t i c a l  techniques (Pe l l a  and Robertson 
1978). The ob jec t ive  of these  analyses was t o  determine i f  t h e  measured 
data could be used t o  cons t ruc t  a model which could accura te ly  c l a s s i f y  
s c a l e  sample data from pink salmon of unknown o r ig in .  Accurate c l a s s i f i c a t i o n  
was defined a s  the  s tock  composition es t imates  of an unknown sample which would 
be prec ise  enough t o  allow management dec is ions  and/or catch a l l o c a t i o n s  t o  be 
based on these  es t imates  (Robertson 1978, memo). 

Elec t rophore t ic  techniques were a l s o  considered during the  course of t h e  study. 
However, due t o  the  expense involved, the length of processing time ( u p  t o  a 
week), and concurrent  work by graduate s tudents  a t  t h e  Universi ty of Alaska, 
Juneau, who f a i l e d  t o  show t h i s  method e f f e c t i v e  f o r  separa t ion  of major pink 
salmon stocks within northern Southeastern Alaska, t h i s  technique was not  pur- 
sued. 

RESULTS 

The r e s u l t s  presented i n  t h i s  r epor t  a r e  based on t h e  1977-80 Chatham S t r a i t  
and Frederick Sound tagging inves t iga t ions .  Encompassed within t h i s  r epor t  
i s  a summary of the  r e s u l t s  obtained from the  1977, 1978, 1979, and 1980 f i e l d  
seasons. 

Tagging 

P i n k  salmon tagging i n  1977 was i n i t i a t e d  on 22 June and continued u n t i l  28 
August. During t h i s  period,  32 days of tagging was accomplished. A t o t a l  of 
16,132 tagged pink salmon was re leased ,  including 6,172 along t h e  Point 
Augusta shore l ine  (Table 3 and Figure 1 )  and 9,960 along t h e  Hawk I n l e t  shore- 
l i n e .  

Tagging of pink salmon i n  1978 commenced on 23 June and continued un t i l  26 
August. During this period 31 days of tagging were accomplished. A t o t a l  
of 18,020 pink salmon was tagged and re l eased ,  including 6,021 near Point 
Augusta, 6,816 on t h e  Hawk I n l e t  shore ,  and 5,183 along t h e  Basket Bay shore- 
l i n e  (Table 4 ) .  

A s l i g h t  decrease i n  t h e  number of tagging days and f i s h  re leased  occurred i n  
1979. Twenty six June marked the  beginning of tagging,  which continued un t i l  
3 August, r e s u l t i n g  i n  a t o t a l  of 22 days of tagging. A t o t a l  of 11,532 pink 
salmon was tagged and re l eased ,  including 5,381 along t h e  Basket Bay shore,  
1,057 between Chaik Bay and Point Gardner, and 5,094 along the  False Point 
Pybus - Big Bend shore (Table 5 ) .  

The f i n a l  year  of tagging was conducted i n  1980. Tagging s t a r t e d  on 8 July  
and ended on 15 August f o r  a t o t a l  of 24 days. Due t o  t h e  wide d ispers ion  of 
re1 ease s i t e s  , only 11,172 pink salmon were tagged and re l eased ,  including 
1,847 along the  False Point Pybus - Woewodski Harbor shore,  3,097 between 
Point Gardner and Wilson shore l ine ,  1 a t  Baranof Warm Springs,  79 a t  Red Bluff 
Bay, 5,828 a t  Kingsmill Point-Washington Bay shore l ine ,  5 a t  Point E l l i s ,  50 
a t  Pat terson Bay-Misty Cove shore1 i n e ,  and 265 a t  Point Cosmos (Table 6 ) .  



Table  3. Number o f  pink salmon tagged and r e l e a s e d ,  n o r t h e r n  S o u t h e a s t e r n  Alaska ,  1977. 

Tagging 
per i  ods 

f o r  Po in t  Augusta Hawk I n l e t  

1977 Date Number Date Number Total  

La te  June 23,26,27,28 June 548 22,24,25,29 June 557 1 ,105 

Ear ly  J u l y  7 ,13,14,15 J u l y  3,425 

N 

' Late  J u l y  21,22 J u l y  

6 ,8 ,12  J u l y  2,483 5,908 

19,20 J u l y  1,997 3,633 

Ear ly  August 7 ,12,13 August 541 8 ,9 ,10,11 , I 4  August 3 ,663 4,204 

Late  August 25 August 2  2  24,26,27,28 August 1 ,260 1,282 

Season 
Total  1 4  days 6,172 18 days 



Table 4. Number of pink salmon tagged and re leased ,  northern Southeastern Alaska, 1978. 

Tagging 
periods Point Augusta Hawk I n l e t  Bas ket Bay 

f o r  Shore1 i  ne Shore1 ine  Shore1 ine  
1978 Date Number Date Number Date Number Total 

Late June 23,26 June 684 24,25,27 June 267 No tagging 1,251 

Early June 2 ,4 ,5 ,9  Ju ly  2,655 1,3,8,10 J u l y  1,398 6,7 Ju ly  

Late Ju ly  17,19 Ju ly  1,455 16,18,20,26 3,284 21,25 Ju ly  1 ,838 6,577 

Early August 2 August 459 3 August 387 7 August 407 1,253 

Late August 24,25 August 768 22,23 August 1,180 26 A u g u s t  1 ,391 3,339 

Season 
Total 11 days 6,021 1 4 d a y s  6,816 6 days 5,183 18,020 



Table 5. Number of pink salmon tagged and re l eased ,  northern Southeastern Alaska, 1979. 

Tagging False Point 
periods Basket Bay Chaik Bay Point Gardner Pybus Biq Bend 

f o r  Shore1 i  ne Shore1 ink Shore1 ine  shore1 i  ne shore1 i  ne 
1979 Date Number Date Number Date Number Date Kumber Date Number Total 

Late June 26,27 June 2 3 - - - - - - - - 2 3 

I Early Ju ly  2 ,3 ,5 ,9  3,436 7 , 8  Ju ly  356 7 ,8  Ju ly  187 3,979 
2 

P 
I 

Late Ju ly  18,31 1,195 19 Ju ly  291 - 25,26 Ju ly  2,245 27 July 1,053 4,784 

Early Aug. 2 August 727 1 August 223 - 1,2 August 735 2,3 Aug. 1,061 2,746 

Season 
Total 9 days 5,381 4 d a y s  870 2 days 187 4 days 2,980 3 d a y s  2,114 11,532 



Table  6. Number o f  p ink salmon tagged  and r e l e a s e d ,  n o r t h e r n  Sou theas te rn  Alaska,  1980. 

Tagging F a l s e  P o i n t  Woewods k i  Harbor P o i n t  Gardner Wi 1 son Baranof Warm 
p e r i o d  Pybus Shore1 i  ne Shore1 i ne Shore1 i n e  Shore1 i ne Spr ings  Shore1 i ne 

f o r  1  980 Date Number Date Number Date Number Date Number Date Number 

Late  June - - - - - - - - - 

Ear ly  J u l y  - - 15 J u l y  42 - - 11,15 J u l y  597 11 J u l y  

L a t e  J u l y  16,29 J u l y  1 ,200 - - - - 26 J u l y  645 - 

Early  August 8 , 1 5  August 79 7  August 526 7  August 771 2 ,7 ,12 Aug. 1,084 - 

Late  August 

Season 
Total  

- - -  - 

4 days 1 ,279 2 d a y s  568 1  day 771 6 d a y s  2,326 1  day 

Tagging Red B l u f f  Bay K i  ngsmi 11 Po in t -  P o i n t  E l l i s  P a t t e r s o n  Bay- P o r t  Cosmos 
per iod  Shore1 i  ne Wash. Bay Shore1 i ne Shore1 i ne Misty Cove S h o r e l i n e  S h o r e l i n e  

f o r  1980 Date Number Date Number Date Number Date Number Date Number Total  

Late  June 

Ear ly  J u l y  

Late  J u l y  7  J u l y  

- - - - 

8 ,10  J u l y  1,441 9 J u l y  

17,18,24,25,  
9  31 J u l y  2,499 24 J u l y  

- - - - - - 

1 9  J u l y  3  9 J u l y  1  2,078 

4  23 J u l y  47 24 J u l y  121 4,525 

Ear ly  August 1  August 70 9,14 August 1  ,888 - - - - 1 3  August 143 4,561 

Late  August 

Season 
To t a  1  2  days 79 9  days 5 ,828 2  days 5  2  days 50 3  days 265 11,172 



Spawning Ground Tag Recovery 

Spawning ground tag recovery e f f o r t s  were i n i t i a t e d  each year in mid-July and 
continued through September. As can be seen in Table 7 the number of surveys 
completed to ta led 355 i n  1977 (130 streams),  252 in  1978 (140 streams),  163 
in 1979 (112 streams),  and 223 in 1980 (135 streams). Yearly differences i n  
the number of streams surveyed and t o t a l  number of surveys conducted were 
caused by weather conditions , vessel avai labi  1 i t y  , and odd-year - even-year 
differences1 in the number of streams which met the  basic se lect ion process of 
a 1,000 p i n k  salmon minimum escapement index. The majority of the recovery 
streams were surveyed twice. The timing of surveys was considered the c r i t i c a l  
f ac to r  f o r  successful recovery. Stream management records were reviewed t o  
determine peak spawning time. Tag recovery were then scheduled f o r  two weeks 
p r i o r ,  during, o r  two weeks a f t e r ,  the  peak spawning time. The timing of the  
tag  recovery surveys seemed adequate f o r  good escapement coverage. A yearly 
comparison of the numbers of pink salmon observed during tag  recovery e f f o r t s ,  
and seasonal counts, indicated t ha t  a high percentage of the escapement was 
examined f o r  tags in the primary recovery streams. Overall ,  the sum of the 
peak escapements observed on the spawning grounds during t ag  recovery in each 
year ranged from 68%-75% of the  t o t a l  of the  peak counts noted in the  "inside 
water" tag recovery spawning streams of northern Southeastern Alaska (Table 7 ) .  

Commercial Tag Recovery Effor ts  

Most of the commercial tag recoveries were reported from the  northern South- 
eastern Alaska commercial net  f i she r i e s  during the 4 years of study. P i n k  
salmon catches varied considerably during t h i s  period (range,  0-16.6 mi 11 ion) 
as the majority of harvest occurred i n  southern Southeastern Alaska. On the  
other  hand, catches in northern Southeastern Alaska, although s i gn i f i c an t l y  
smaller ,  produced the  majority of the tag  re turns  from Di s t r i c t s  109, 110, 112, 
113 (see  Figure 4 f o r  Southeastern Regulatory D i s t r i c t s )  and the Taku-Snetti- 
sham or  Lynn Canal g i l l n e t  f i she r i e s  in D i s t r i c t  111 (Table 8 ) .  In addi t ion,  
the commercial t r o l l  f i she r i e s  (and a few ocean spor t  f i shery  recoveries)  
accounted f o r  a number of recoveries during the course of the study. 

I t  would be impossible t o  determine the home streams of the  tagged pink salmon 
recovered i n  the  various net  f i s h e r i e s ,  however, whenever a majority of the  
harvest was confirmed t o  d i s c r e t e  a reas ,  the recovered tags were a l located t o  
d i s t i n c t  stock groups with a high degree of confidence. T h u s ,  tagged p i n k  
salmon recovered in Tenakee I n l e t ,  Per i l  S t r a i t ,  Seymour Canal, Taku-Snettisham, 
and Lynn Canal f i s h e r i e s  were probably destined f o r  local spawning streams and 
the  tag  recovery information could be u t i l i z ed  to  describe t o t a l  stock group 
migration pat terns .  

Pink salmon have a 2-year l i f e  cycle and, therefore ,  have two d i s t i n c t  runs 
of odd- and even-year runs. 

- 16- 



Table 7.  Spawning stream tag recovery e f f o r t s  and t h e i r  accuracy when compared t o  annual escapement 
enumerations, northern Southeastern Alaska, 1977-1980. 

Sum of peak stream1 Sum of seasonal1 
Number of Number of escapements observed peak observed 

Survey year streams surveyed surveys during tag recovery escapements Percentage 

Includes D i s t r i c t s  108-115 b u t  only the ins ide  water portions of D i s t r i c t  113 - Peri l  S t r a i t  and Sitkoh 
Bay. See Figure 4 f o r  Regulatory Dis t r i c t s .  



Figure 4. Reguatory Dis t r ic t s ,  Southeastern Alaska (compare with Figure 1 
showing tagging s i t e s )  . 



Table 8 .  Northern Southeastern Alaska n e t  f i s h e r i e s ,  1977-1 980. 

Number of pink salmon harvested Number of  t ags  recovered 
Fi s hery Gear type 1977 1978 1979 1980 1977 1978 1979 1980 

D i s t r i c t s  101-108 Seine 5,769,000 11,418,000 5,836,000 16,646,000 2 5 0 3 
Southern S.E. Gi 11 net 1,281,000 920,000 788,000 568,000 0 0 1 28 

Tro l l2  1 32,000 89,000 1 66,000 282,000 1 0 0 2 

D i s t r i c t  109 Seine 29,000 530,000 1,192,000 206,000 0 0 8 250 
Trol l  10,000 42,000 100,000 61,000 0 1 2 13 

D i s t r i c t  110 Seine 0 600 87,000 0 0 0 131 3 
Tro l l  2,800 3,000 4,000 5,600 0 0 0 1 

D i s t r i c t  111 Seine 0 0 8,000 0 0 0 0 0 
Tro l l  1,500 1,100 2,000 3,500 4 5 1 0 

, D i s t r i c t  112 
-J 

Seine 0 287,000 341 ,000 605,000 0 940 104 43 
co Trol l  11,000 8,600 18,000 35,500 20 2 3 2 1 

D i s t r i c t  113l Seine 0 0 0 1,525,000 4 886 0 0 
Tro l l  48,000 23,000 116,000 72,500 3 3 1 1 

D i s t r i c t  114 Seine 0 36,000 4,100 0 0 0 0 0 
Tro l l  57,000 29,000 86,000 120,800 9 6 0 0 

D i s t r i c t  115 Seine 0 0 0 0 0 0 0 0 
Tro l l  500 100 500 1,000 1 0 0 0 

Taku-Snetti sham G i l l n e t  89,000 296,000 153,000 51,000 205 131 10 106 

Lynn Canal G i l l n e t  131,000 82,000 28,800 3,800 77 4 0 1 

Pe r i l  S t r a i t  and Sitkoh Bay only f o r  purse s e i n e  gear .  

* Includes power t r o l l ,  hand t r o l l ,  and s p o r t  t r o l l  gear .  



Tags Recovered 

A t o t a l  of 14.4%, 21.4%, 17.8%, and 13.4%, respect ively ,  of the tags released 
was recovered during the 4 study years (Table 9 ) .  The majority of the  stream 
recoveries (1,644, 1,610, 1,750, and 912, respect ively)  were recovered during 
instream tag recovery and escapement foo t  surveys conducted by ADF&G (Table 
10).  The public reward system accounted fo r  223, 154, 43, and 56 instream 
tag recoveries,  while the sa l twater  spor t  catch returned 52 tags i n  1977, 29 
in 1978, and none i n  1979 or  1980. Weirs operated by the National Marine 
Fisheries Service a t  Auke Creek (Auke Bay) and Sashin Creek (lower Baranof 
Island) turned i n  78, 23, 5, and 29 t ag s ,  respectively.  Final ly ,  commercial 
se ine  harvests accounted f o r  6 ,  1,863, 248, and 305 tags while the  g i l l n e t  
f i she r i e s  returned 254, 129, 10, and 145 t ag s ,  respectively.  The commercial 
t r o l l  f i s h e r i e s ,  and re turns  from unknown methods of capture,  accounted fo r  the  
remaining tags (62, 45, 17, and 47). 

Distr ibution of Recoveries 

Tagged pink salmon were recovered over a widespread area (Appendix Table 1 ) .  
However, r e l a t i ve ly  few tags were recovered in southern Southeastern Alaska 
( D i s t r i c t s  101-108; range 4-46), w i t h  the highest number of recoveries (41) 
occurring from 1980 released i n  D i s t r i c t  109 (Appendix Table 1 ) .  Additionally,  
only a very small number of tags  were recovered on the  outside coasts  of north- 
ern Southeastern Alaska. Thus, the d i s t r ibu t ion  of recovered tags indicated 
t ha t  the  pink salmon which pass through Chatham S t r a i t  and Frederick Sound 
were almost exclusively Southeastern Alaska "inside water" stocks of D i s t r i c t s  
109-115. - . 
Commercial tag recoveries were mostly from the  northern Southeastern Alaska 
commercial se ine  f i she r i e s  in D i s t r i c t s  109, 110, 113 (1978 only) ,  Chatham 
S t r a i t ,  Tenakee I n l e t ,  and the Taku-Snettisham o r  Lynn Canal (1 977 only) g i l l -  
net  f i s h e r i e s  (Appendix Table 1 ). Recoveries from the  net  f i she r i e s  indicated 
major portions of these catches migrated through Icy S t r a i t ,  passed through 
Chatham S t r a i t  and in to  Lynn Canal, Frederick Sound, and/or Stephens Passage. 

Scale Pattern Analysis 

Analysis of the pink salmon scales  col lec ted in  1978 en ta i l ed  construction of 
f i ve  d i f f e r en t  c l a s s i f i c a t i on  models f o r  determining stock composition per- 
centages from sca les  of an unknown or igin .  The models constructed were "All 
Systems", "Tenakee I n l e t " ,  "Seymour Canal ", "Peri 1 S t r a i t " ,  and "Area by Area". 
Discriminate analys is  of these models determined t h a t  d i f f e r en t i a t i ng  between 
any of the  spawning areas ( e .  g . ,  Tenakee I n l e t ,  Peri 1 S t r a i t  , Seymour Canal ) 
through sca le  pat terns  i s  not possible because of the s im i l a r i t y  i n  p i n k  salmon 
sca le  pat terns  from these areas .  The ove ra l l ,  co r rec t ly  c l a s s i f i e d ,  percentages 
f o r  these  models were 22.2%, 30.7%, 68.5%, 50.7%, and 51.0%, respect ively ,  which 
i s  only s l i g h t l y  be t t e r  than chance (18.5% maximum) f o r  determining the stock 
composition percentages fo r  these areas in any given sample (Robertson 1979). 
T h u s ,  the  best information obtainable from any of these models would only 
indicate  trends in  population s i z e  which a r e  useless f o r  catch a l locat ion 
and/or management decisions.  



Table 9. Number and percent  of t ags  recovered, northern Southeastern Alaska, 1977-1980. 

Number of 
tagged pink 

salmon Number and percentage of tagged pink salmon recovered 
Release Location re leased  Ocean waters  Spawning streams Total 

1977 

Hawk I n l e t  

Point Augusta 6,172 70 (1.1 %) 895 (14.5%) 965 (15.6%) 

All Areas 16,132 335 (2 .1%) 1,984 (12.3%) 2,319 (14.4%) 

Point Augusta Shore l ine  6,031 532 (8 .8%) 

Hawk I n l e t  Shorel ine 
2 

6,816 727 (10.6%) 
I 

Basket Bay Shore1 i ne 5,183 807 (15.6%) 

All Areas 18,030 2,066 (11.5%) 1,787 (9.9%) 3,853 (21.4%) 

1979 

Basket Bay 

False Point Pybus 2,980 99 (3.3%) 598 (20.1%) 697 (23.4%) 

Big Bend 2,141 50 (2.3%) 335 (15.6%) 385 (17.9%) 

Chai k - Point  Gardner 1,057 8 (0.8%) 162 (15.3%) 170 (16.1%) 

All Areas 11,559 265 (2.3%) 1,794 (1 5.5%) 2,059 (1 7.8%) 

-conti  nued- 



Table 9. Number and p e r c e n t  o f  t a g s  recovered ,  n o r t h e r n  S o u t h e a s t e r n  Alaska,  1977-1980 ( c o n t i n u e d ) .  

Number o f  
tagged pink 

salmon Number and percen tage  o f  tagged pink salmon recovered 
Release  Locat ion re1  eased  Ocean w a t e r s  Spawning s t reams  Total  

1980 

F a l s e  P o i n t  Pybus 1 ,279  20 (1 .7%)  135 (10.6%) 155 (12.2%) 

Woewodski Harbor 568 12 (2 .1%) 101 (17.8%) 113 (19 .9%)  

P o i n t  Gardner 771 44 (5 .7%)  111 (14.4%) 155 (20.1%) 

Wilson Cove 2,326 60 ( 2 . 6 % )  192 (8 .3%)  252 (10.9%) 

I Baranof Warm S p r i n g s  
rQ 

1 0 
N 

I Red Bl u f f  Bay 7 9 2 (2 .5%)  

Ki ngsmi 11 Po in t -  
Was h i  ngton Bay 5 ,828 334 (5 .7%)  

Po in t  E l l i s  5 0 0 0 ( 0 % )  

P a t t e r s o n  Bay-Mi s t y  Cove 5 0 0 10 10 (20.0%) 

Po in t  Cosmos 265 12 (4 .5%)  25 (9 .4%)  37 (13.9%) 

All Areas 11,172 484 (4 .3%)  1 ,010 (9 .0%)  1 ,494 (13.4%) 



Table 10.  Number o f  r e p o r t e d  t a g  r e c o v e r i e s  by method - n o r t h e r n  S o u t h e a s t e r n  Alaska ,  1977-1980. 

Number and p e r c e n t  o f  r e p o r t e d  r e c o v e r i e s  
Tag recovery  method 1977 1978 1979 1980 

Alaska Department o f  Fish  and Game 
s t ream recovery  1 ,644 (70.9%) 1 ,610 (41.8%) 1,750 (84.4%) 912 (61 - 2 % )  

P u b l i c  reward system s t ream recovery  223 ( 9.6%) 154 ( 4.0%) 43 ( 2 . 1 % )  5 6 ( 3 . 7 % )  

National Marine F i s h e r i e s  S e r v i c e  wei rsl 78 ( 3.4%) 23 ( 0 . 6 % )  5 ( 0 . 2 % )  2 9 ( 1 . 3 % )  

Commercial s e i n e  f i s h e r y  6 ( 0 .2%)  1 ,863  (48.4%) 248 (12.0%) 305 (20.1%) 

I Commercial g i l l  n e t  f i s h e r y  
N 
CI) 

I Commercial t r o l l  f i s h e r y  

S p o r t  s a l t w a t e r  

Unknown 

Auke Creek and /or  Sash in  Creek w e i r s .  



Mi gration Patterns 

Yearly migration pat terns  of pink salmon stocks passing through the tagging 
areas were analyzed fo r  f i s h  harvested i n  the major net  f i she r i e s  and the 
escapement. The analys is  was based on the estimated percentages of escape- 
ment o r  harvest passing through the re lease  areas in bi-monthly time segments 
( i  . e . ,  l a t e  June (15-30), ear ly  July (1-15),  l a t e  July (16-31), ear ly  August 
(1-15), and l a t e  August (16-31). 

To f a c i l i t a t e  the  analys is ,  i t  was necessary t o  compensate f o r  the unequal 
numbers of re leases  between the  experimental groups. This was accomplished 
by f i r s t  determining the proportion of tagged f i s h  recovered in each stream 
from each re lease  group ( i  .e .  , number recovered in  a stream divided by number 
released in the respective experimental group). The calculated proportions 
within each stream were next converted t o  a 100% scale  f o r  comparisons between 
groups. The resu l t ing  percentages were viewed as an estimate of the  amount of 
escapement contributed from the  various re lease  groups (see  Kadashan Creek 
example, Table 11) .  

The estimated contributions were calculated f o r  each stream and were employed 
t o  study seasonal migration pat terns .  This was accomplished with respect  t o  
path of migration and/or r u n  timing by adding the estimated percentages con- 
t r ibuted from the  desired combination of re lease  categories.  Separate 
analyses were performed f o r  movement along each re lease  location.  The return 
cha r ac t e r i s t i c s  were evaluated f o r  each stream and, based on run timing 
s i m i l a r i t i e s  and geographical d i s t r i bu t i on ,  various stock groups were iden- 
t i f i e d .  The migration pat terns  of the  stock groups were analyzed by combining 

-I the recovery information of the  various streams within the group and then 
evaluating group cha rac t e r i s t i c s  in the same manner as  the individual streams. 
In some instances individual streams were not placed in to  groups ( e - g . ,  Kada- 
shan Creek) because they were d i s t i n c t l y  d i f f e r en t  from others  in the same 
area.  Similar ly ,  est imates of r u n  timing were determined by combining indi-  
vidual stream timing based on percentage contribution t o  iden t i fy  stock r u n  
timing pat terns  ( e -g .  , Seymour Canal and Tenakee I n l e t ) .  

D i s t r i c t  108: 

Tag recoveries i n  D i s t r i c t  108 were minimal compared t o  the other d i s t r i c t s  
during the 4 years of t h i s  study (0 ,  0 ,  5 ,  and 36, respect ively) .  The 
analys is  of the limited number of tag re turns  from t h i s  d i s t r i c t  indicated 
t h a t  the  upper portion of D i s t r i c t  108 p i n k  salmon stocks returned through 
upper Chatham S t r a i t  (v ia  Icy S t r a i t ) ,  passed by lower Admiralty Is land,  
"sagged" as  f a r  south as Kingsmill Point ,  and then turned i n to  Frederick 
Sound, and on in to  the upper portion of the d i s t r i c t  (Figure 5 ) .  

D i s t r i c t  109: 

Tag recoveries i n  D i s t r i c t  109 varied considerably during the 4 years ,  with 
the  majority occurring in the Frederick Sound portion. A t o t a l  of 14 tags 
was recovered i n  1977 (1 , lower Chatham; 13 Frederick Sound), 6 in 1978 (4  
lower Chatham; 2 Frederick Sound), 18 in 1979 (a1 1 Frederick Sound), and 545 
in 1980 (132, lower Chatham, 413 Frederick Sound). A review of the f igures  



Table 11. Example of percent cont r ibut ion  c a l c u l a t i o n s ,  Kadashan Creek - 1977. 

Point Augusta Shore Hawk I n l e t  Shore 
Late Early Late Early Late Late Early Late Early Late 
June Ju ly  Ju ly  August August June Ju ly  Ju ly  August August Total 

Number of tags  
recovered 34 4 8 12 2 0 5 25 25 2 0 153 

Number of 
re1 eases 548 3,425 1,636 541 

Proportion of a 

I 
f i s h  recovered1 ,0620 .0140 .0073 .0037 

N . - 
ul 
I Percent 

con t r i  bution2 52% 1 2 %  

1 Number recovered in  stream 
Proportion of f i s h  recovered = Total re leased  i n  experimental group 

Proportion of f i s h  recovered in  time period x 100 
2 Percent cont r ibut ion  = Total of proport ions 



Figure 5. Dis t r ic t  108 (upper area only) pink salmon migration patterns as 
indicated by commercial and stream tag recoveries, northern Sou th -  
eastern Alaska, 1977-1980. 
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i nd i ca t ed  t h a t  t h e  Frederick Sound por t ion  of t h i s  d i s t r i c t ' s  escapement 
re turned  v i a  Icy S t r a i t  and upper Chatham S t r a i t .  On t h e  o t h e r  hand, a s  
i nd ica t ed  by 1980 t a g  r e t u r n s ,  t h e  lower Chatham por t ion  of t h i s  d i s t r i c t s  
escapement re turned  through t h e  en t r ance  t o  lower Chatham r a t h e r  than Icy 
S t r a i t  and upper Chatham S t r a i t  (F igure  6 ) .  

D i s t r i c t  110:  

Tag recover ies  i n  D i s t r i c t  110 were f a i r l y  small during t h e  f i r s t  2 yea r s  bu t  
increased  considerably during t h e  l a s t  2 yea r s .  A t o t a l  of 27 t a g s  was recov- 
ered i n  1977, 46 i n  1978, 555 i n  1979, and 344 i n  1980. A review of  the f i g -  
ures  i nd ica t ed  t h a t  l a rge  por t ions  of t h i s  d i s t r i c t ' s  pink salmon s tocks  
re turned  through upper Chatham S t r a i t ,  migrated down through middle Chatham 
S t r a i t ,  sagged a s  f a r  south a s  Kingsmill Poin t ,  and then turned i n t o  Frederick 
Sound and D i s t r i c t  110 (F igure  7 ) .  

D i s t r i c t  111 : 

Tag recover ies  i n  D i s t r i c t  111 were s u b s t a n t i a l  during a l l  4 yea r s .  A t o t a l  
of 566 t a g s  was recovered i n  1977 (77 ,  Seymour Canal ; 489, Stephens Passage) ,  
533 in  1978 (468, Seymour Canal; 65,  Stephens Passage) ,  237 i n  1979 (25 i n  
Seymour Canal; 212 in  Stephens Passage) ,  and 398 i n  1980 (240 in  Seymour Canal; 
158 i n  Stephens Passage).  A review of  t h e  t a g  and recovery da t a  from t h i s  
d i s t r i c t  i nd i ca t ed  t h a t  t h e  pink salmon escapement t o  t h i s  a rea  re turned  v i a  
two migrat ion rou te s .  All pink salmon r e tu rn ing  t o  D i s t r i c t  111 en tered  
through Icy S t r a i t  and passed i n t o  upper Chatham S t r a i t .  Once i n s i d e  upper 
Chatham S t r a i t ,  however, a major por t ion  of t hese  s tocks  migrated up Chatham 

' S t r a i t ,  around t h e  northern t i p  of  Admiralty I s l and ,  and passed i n t o  upper 
Stephens Passage and t h e  Taku River-Snettisham drainage t r i b u t a r i e s .  The 
rernai ning por t ion  (mostly Seymour Canal and some Taku River-Snettisham s t o c k s )  
migrated south through middle Chatham S t r a i t  and around t h e  southern t i p  of 
Admiralty I s land  i n t o  lower Frederick Sound. From t h i s  a r ea  t h e s e  s tocks  
moved northward i n t o  Seymour Canal and Stephens Passage (F igure  8 ) .  

D i s t r i c t  112:  

Tag recover ies  i n  D i s t r i c t  112 were a l s o  s u b s t a n t i a l  during a l l  4 yea r s  of t he  
s tudy.  A t o t a l  of 1,194 t a g s  was recovered during 1977 (217,  Tenakee I n l e t ;  
689, upper Chatham S t r a i t ;  and 288, middle Chatham S t r a i t ) ,  2,370 i n  1978 
(1,253 i n  Tenakee I n l e t ;  898, upper Chatham S t r a i t ;  and 219, lower Chatham 
S t r a i t ) ,  796 i n  1979 (476, Tenakee I n l e t ;  196, upper Chatham S t r a i t ;  and 124 
i n  lower Chatham S t r a i t ) ,  and 125 in  1980 (21 ,  Tenakee I n l e t ;  15,  upper 
Chatham S t r a i t ;  and 89,  lower Chatham S t r a i t ) .  A review of  t h e  t a g  recovery 
da t a  i nd ica t ed  t h a t  t h i s  d i s t r i c t ' s  pink salmon escapement re turned  e n t i r e l y  
v i a  Icy S t r a i t ,  upper Chatham S t r a i t ,  and middle Chatham S t r a i t  t o  t h e  var ious  
bays and i n l e t s  which a r e  found wi th in  t h e  a r ea  (F igure  9) .  

D i s t r i c t  113 ( P e r i l  S t r a i t  Only) : 

Tag r ecove r i e s  i n  D i s t r i c t  113 ( P e r i l  S t r a i t  on ly )  were r e l a t i v e l y  low, except  
f o r  1978, when numerous s e i n e  f i s h e r i e s  occurred i n  t h e  d i s t r i c t .  A t o t a l  of 
100 t ags  was recovered in  1977, 1,016 i n  1978, 150 i n  1979, and 27 i n  1980. 



Figure 6 .  ?( D i s t r i c t  109 pink salmon migrat ion pa t t e rns  a s  indica ted  by commercial 
and stream t a g  r ecove r i e s ,  northern Southeastern Alaska, 1977-1980. 
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~ i ~ i r e  8. D i s t r i c t  111 pink salmon migrat ion p a t t e r n s  a s  i nd ica t ed  by commercial 
and stream t a g  r ecove r i e s ,  northern Southeastern Alaska, 1977-1980. 
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Analysis of the recoveries indicated t h a t  the majority of the Peri l  S t r a i t  
stocks migrated through Icy S t r a i t ,  entered upper Chatham S t r a i t ,  and moved 
southward i n to  middle Chatham S t r a i t  along the eastern Chichagof Island shore- 
l i ne  before migrating i n to  Peri l  S t r a i t  and i t s  respective spawning streams. 
In addi t ion,  some minor s t raying and mill ing of these stocks a s  f a r  south as  
Frederick Sound was noted (Figure 10) .  

D i s t r i c t  11 4: 

D i s t r i c t  114 tag recovery e f f o r t s  were r e s t r i c t ed  t o  the  ea s t e r l y  portions of 
Icy S t r a i t  (west of Port Frederick). A t o t a l  of 305 tags was recovered in 
1977, 90 i n  1978, 2 in 1979, a n d 4  i n  1980. A r e v i e w o f  the t a g r e c o v e r y d a t a  
indicated t h a t  the majority of the  p i n k  salmon stocks bound fo r  this a r e a ' s  
spawning streams entered through Icy S t r a i t  and sagged toward and/or i n to  
upper Chatham S t r a i t  before ascending t o  t h e i r  home streams (Figure 11).  

D i s t r i c t  115: 

Due t o  the  distance between the  re lease  s i t e s  and the streams within the dis-  
t r i c t s ,  tag recovery e f fo r t s  i n  D i s t r i c t  115 were l imited.  A t o t a l  of 103 
tags was recovered i n  1977, 10 in 1978, 1 in 1979, and 3 in 1980. Although 
the number of tags recovered i n  t h i s  d i s t r i c t  was l imi ted,  information derived 
from the  recoveries i l l u s t r a t e d  t h a t  this  d i s t r i c t ' s  pink salmon stocks entered 
through Icy S t r a i t .  Once ins ide ,  the  stocks moved northward through upper 
Chatham S t r a i t  and i n to  Lynn Canal, a f t e r  which they ascended t h e i r  natal 
streams ( Fi gure 12) .  

Run Timing 

The r u n  timing data col lec ted during the course of this study indicates  t h a t  
there  i s  usually one peak period which contributes about 50% or  more of the 
seasonal escapement to  a pa r t i cu la r  stream. Graphical i l l u s t r a t i o n s  of r u n  
t i m i n g  data ,  which i s  based on time of passage past  the re lease  s i t e s  ra the r  
than time of spawning ground appearance, shows a seemingly normal d i s t r ibu t ion  
of percent contributions around the  peak periods. Some streams did not demon- 
s t r a t e  this d i s t r i bu t i on ;  however, they were the exceptions, and most s tocks ,  
where su f f i c i en t  recoveries were ava i l ab le ,  demonstrated a normal shaped curve 
of movement by time through the  study areas.  

Three major r u n  timing categories were apparent from the 1977 tag  and recov- 
ery  information. The ea r ly  p i n k  salmon runs passed by the  study areas from 
l a t e  June through mid-July. The ea r ly  runs tagged in  upper Chatham S t r a i t  
were destined f o r  spec i f i c  areas.  Early pink salmon passing through t h i s  area 
were destined fo r  spawning grounds located in  D i s t r i c t s  110, 111, 112 (Kada- 
shan Creek in Tenakee I n l e t  on ly) ,  113 (Per i l  S t r a i t  only) ,  and 114 and 115 
(Appendix Table 2 ) .  

Middle r u n  stocks were those which demonstrated a peak migration from the l a t e  
July (1 6-31 ) re leases .  These stocks were destined f o r  D i s t r i c t s  108 (upper) ,  
109, 111, 112 (Tenakee I n l e t  except Kadashan Creek), 113, and the  ea s t e r l y  
half of 114 ( e a s t  of Port Frederick). Thus, i t  appears the  majority of these 
stocks contained a wide var ie ty  of pink salmon populations (Appendix Table 2 ) .  



eastern ~l a s  ka , 1977- 1980. 
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F i g i r e  11. D i s t r i c t  114 ( e a s t e r l y  only)  pink salmon migration pa t t e rns  a s  indi -  
cated by commercial and stream tag  recover ies ,  northern Southeastern 
Alaska, 1977-1980. 
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~ i & r e  12.  D i s t r i c t  115 p ink  salmon m i g r a t i o n  p a t t e r n s  a s  i n d i c a t e d  by commercial 
and s t r eam t a g  r e c o v e r i e s ,  n o r t h e r n  S o u t h e a s t e r n  A l a s k a ,  1977-1980. 



The l a t e  r u n  was composed of stocks t h a t  passed through the study area pre- 
dominately during August. They consisted of those spawning grounds within 
D i s t r i c t  112 (Chatham S t r a i t  south of Tenakee I n l e t )  and one pink salmon 
stream in D i s t r i c t  111 (Auke Creek near Juneau). Auke Creek i s  located i n  
a predominately e a r l i e r  r u n  p i n k  salmon area.  I t  i s  a small lake-fed stream 
which, when combined w i t h  se lec t ion of brood stock from the l a t e  portion of 
the  r u n  by the  National Marine Fisheries Service hatchery operating on t h i s  
system, may explain the  l a t e  r u n  timing (Appendix Table 2) .  

During 1978 three  major r u n  timing categories were a l so  apparent from the  t ag  
and recovery information. The ea r ly  p i n k  salmon runs passed by the study areas 
predominately from l a t e  June through ear ly  July and were destined f o r  widely 
dispersed spawning grounds. Pink salmon passing along the Point Augusta and 
Hawk I n l e t  shorelines consisted of D i s t r i c t s  110, 11 1 (Seymour Canal and the 
spawning stocks located on the mainland of Stephens Passage), 112 (Tenakee 
I n l e t ,  Freshwater Bay, Whi terock Creek), and 113 (Per i l  S t r a i t )  s tocks.  Early 
r u n  pink salmon passing near Basket Bay were t ravel ing t o  the more local spawn- 
ing areas of D i s t r i c t  112 (Tenakee I n l e t ,  Freshwater Bay, Whiterock Creek), 
and Peri 1 S t r a i t  in D i s t r i c t  113 (Appendix Tables 2 and 3 ) .  

The middle r u n  stock groups moved through the tagging areas predominately dur- 
ing the ea r ly  August re lease  period. The geographical d i s t r ibu t ion  of these 
stocks was almost e n t i r e l y  r e s t r i c t ed  t o  D i s t r i c t s  112 (Chatham S t r a i t )  and 
113 (Per i l  S t r a i t )  w i t h  minor portions of D i s t r i c t s  111 (Fish Creek) and 114 
present (Appendix Tables 2 and 3 ) .  

The l a t e  r u n  p i n k  salmon displayed a peak migration f o r  tagging conducted in 
l a t e  August. The l a t e  r u n  spawning areas consisted en t i r e l y  of lake-fed 
streams. All of these except Auke Creek ( D i s t r i c t  111),  near Juneau, were 
located in D i s t r i c t s  112 (middle and upper Chatham S t r a i t  a rea )  and 113 (Per i l  
S t r a i t )  (Appendix Tab1 es  2 and 3 ) .  

Two major r u n  timing categories were apparent from the  1979 tag  and recovery 
information. The ea r ly  p i n k  salmon runs passed by the  study areas from l a t e  
June through mid-July. The ea r ly  r u n  stocks tagged a t  the  re lease  s i t e s  were 
destined f o r  spec i f i c  areas .  Early pink salmon passing Basket Bay were des- 
t ined mainly f o r  D i s t r i c t s  111, 112, and 113 (Per i l  S t r a i t )  spawning grounds. 
Those stocks passing the  Chaik Bay - Point Gardner shore were destined f o r  
D i s t r i c t s  110, 111, 112, and 113 (Per i l  S t r a i t )  systems (Appendix Table 4 ) .  

The middle r u n  stock groups moved through the tagging areas during the l a t e  
July - ear ly  August re lease  period. The geographical d i s t r ibu t ion  of the  
middle r u n  stocks was widely dispersed. P i n k  salmon released along Basket 
Bay were destined f o r  D i s t r i c t s  112 (Freshwater Bay and upper o r  middle 
Chatham S t r a i t )  and 113 (Per i l  S t r a i t )  spawning systems. Chaik Bay - Point 
Gardner re leases  returned t o  D i s t r i c t s  110, 112 (Tenakee I n l e t ,  middle Chatham 
S t r a i t )  and 113 (Per i l  S t r a i t )  spawning streams. On the other  hand, False 
Point Pybus - Big Bend re leases  returned t o  D i s t r i c t  109 (upper) ,  110, and 
111 spawning streams (Appendix Table 3 ) .  

Late r u n  stocks were not tagged i n  1979 because of a lack of project  funding. 



Finally,  two major r u n  timing categories were apparent from the  1980 tag and 
recovery data.  The ear ly  pink salmon runs passed by the study areas i n  ea r ly  
July and were destined f o r  spec i f i c  areas.  Early pink salmon runs passing 
along the Wilson Cove - Point Gardner shore were destined f o r  spawning 
grounds in D i s t r i c t s  108, 109, 110 (mainland streams),  111 ( t he  Taku-Snetti- 
sham gi l l n e t  f i s h e r y ) ,  and minor port ions of 112. Likewise, those stocks 
passing the Kingsmill Point - Washington Bay shorel ine  during the ea r ly  time 
segment were destined f o r  the same areas  as  those passing the Chaik Bay - 
Point Gardner shore. On the  other hand, only a few ear ly  r u n  stocks were 
present along the Woewodski Harbor - False Point Pybus shore (minor portions 
of D i s t r i c t s  110 and 111 s tocks ) ,  while only a very small number of pink 
salmon were present along the  remaining re lease  s i t e s  i n  lower Chatham 
S t r a i t  (Appendix Tables 3 and 4 ) .  

The middle r u n  stock group moved by the tagging areas during the  l a t e  July - 
ear ly  August re lease  period. The geographical d i s t r ibu t ion  of the  middle r u n  
pink salmon was widely dispersed. Pink salmon released along the Chaik Bay - 
Point Gardner shore were destined f o r  D i s t r i c t s  108 (upper) and 113 (Per i l  
S t r a i t  only).  Middle r u n  re leases  along the Kingsmill Point - Washington Bay 
shore1 ine displayed a s imi lar  d i s t r i bu t i on ,  while re leases  along the  Woewodski 
Harbor - False Point Pybus shore dispersed t o  a1 1 these areas except f o r  Dis- 
t r i c t  113. Tag re leases  made during t h i s  time period a t  the remaining locations 
(a1 1 in lower Chatham S t r a i t )  began t o  appear in the escapement, but were 
r e s t r i c t ed  t o  localized areas in lower Chatham S t r a i t  i n  D i s t r i c t  109 (Appen- 
dix Tables 3 and 4 ) .  

Late r u n  s tocks were not tagged i n  1980 because of a lack of project  funding. 
Escapement surveys conducted during t h i s  period indicated t h a t  a dwindling 
number of pink salmon occurred in a l l  the tag re lease  s i t e s  except f o r  lower 
Chatham S t r a i t .  The stong return noted t o  the spawning systems within t h i s  
area a f t e r  tagging was suspended, indicated t ha t  we missed these f i s h  during 
the e a r l i e r  periods of tagging a t  the lower Chatham S t r a i t  re lease  s i t e s .  
In addi t ion,  the dwindling number of pink salmon a t  the remaining 1980 re lease  
locations was even stronger evidence t h a t  those stocks (lower D i s t r i c t  109) 
were l a t e  run and returned through lower Chatham S t r a i t .  

Stock Intermingling 

The degree of pink salmon stock intermingling was found t o  vary seasonally 
and between re lease  s i t e s .  W i t h i n  a 6 week period most of the ins ide  p i n k  
salmon stocks were noted t o  pass through Chatham S t r a i t  and Frederick Sound. 
During each year of the study d i s t i n c t  differences in r u n  timing were appar- 
ent  f o r  some s tocks ,  while overlap and s i m i l a r i t i e s  were noted f o r  many others .  

Throughout the 1977 tagging season a heterogeneous mixture of pink salmon 
stocks were present in upper Chatham S t r a i t .  Dis t inct  d i f ferences  in r u n  
timing were apparent f o r  some stocks,  however, overlap and s i m i l a r i t i e s  
were indicated between many groups (Larson 1978). 

The most heterogeneous mixture occurred during July (when s ign i f i can t  numbers 
of most northern Southeastern Alaska pink salmon stocks passed through the 
study areas.  This was par t i cu la r ly  t r ue  f o r  mid-July when a s h i f t  from ear ly  



t o  midd le  run  f i s h  occurred. F i sh  present  i n  August tended t o  be more l o c a l -  
i z e d  stocks.  By then a  v a s t  m a j o r i t y  of t he  e a r l y  runs had passed through 
and most p i n k  salmon present  seemed t o  be des t ined  f o r  Chatham S t r a i t  spawn- 
i n g  stream. 

Dur ing the  1978 tagg ing  season cons iderab ly  l e s s  i n t e r m i n g l i n g  o f  stocks was 
ev iden t  f o r  p i n k  salmon moving a long the  Basket Bay sho re l i ne  as opposed t o  
e i t h e r  s i d e  o f  upper Chatham S t r a i t  (Hawk I n l e t  o r  Po in t  Augusta). Recoveries 
from t h e  Po in t  Augusta and Hawk I n l e t  tagg ing  experiments were numerous i n  
D i s t r i c t s  101-104, however, v i r t u a l l y  a l l  (98%) o f  t he  recovered tags from 
t h e  Basket Bay re leases were made o f  D i s t r i c t s  112 and 113 i n  t he  P e r i l  S t r a i t  
p o r t i o n  o n l y  (Larson 1978). 

The most heterogenous m ix tu re  of p i n k  salmon stocks i n  1978 was noted t o  occur 
i n  l a t e  Ju l y .  Dur ing t h a t  t ime major  p o r t i o n s  o f  t he  e a r l y  r u n  stocks were 
present  i n  Chatham S t r a i t  a long w i t h  impor tan t  segments o f  t h e  l o c a l  m idd le  
r u n  p i n k  salmon. S t a r t i n g  i n  l a t e  J u l y  and con t i nu ing  through August t he  
s tock  composit ion tended t o  be composed o f  l o c a l ,  r e t u r n i n g  p i n k  salmon. 
Throughout August most of t he  p i n k  salmon present  were a  more homogenous 
group dest ined f o r  l o c a l  Chatham S t r a i t  spawning grounds. 

Throughout t he  1979 tagg ing  season a  l i m i t e d  amount o f  i n t e r m i n g l i n g  was e v i -  
dent  a long the  re lease s i t e s  a t  Basket Bay, Chaik Bay - Po in t  Gardner, and 
False Po in t  Pybus - B i g  Bend shore l ines .  The m a j o r i t y  o f  recovered tags from 
Basket Bay re leases were made i n  D i s t r i c t s  112 and 113 ( P e r i l  S t r a i t  on l y ) .  
Tags recovered from Chai k  Bay - P o i n t  Gardner re leases were found ma in l y  i n  
l o c a l  systems o r  D i s t r i c t s  109, 110, and 111. S i m i l a r l y ,  recovered tags 
from False Po in t  Pybus - B i g  Bend re leases appeared l o c a l l y  i n  D i s t r i c t s  109, 
110, and 111 (Hoffman 1980). 

The most hetergenous m ix tu re  of p i n k  salmon stocks was noted t o  occur a long 
the  Basket Bay, and t o  some ex ten t ,  a long the  Chaik Bay - Po in t  Gardner shore- 
l i n e  i n  Ju l y .  Dur ing t h a t  t ime major  p o r t i o n s  o f  t h e  e a r l y  r u n  stocks were 
in te rspersed w i t h  impor tan t  segments o f  the  midd le  r u n  stocks. S t a r t i n g  i n  
l a t e  Ju l y ,  and i n t o  e a r l y  August, t he  s tock  composit ion tended t o  be most ly  
midd le  r u n  f i s h .  

On the  o t h e r  hand, a  homogenous s tock  of p i n k  salmon was found t o  e x i s t  along 
t h e  False Po in t  Pybus - B i g  Bend shore l ine .  E a r l y  r u n  f i s h  were n o t  present  
i n  any numbers i n  t h i s  area and l a r g e  numbers o f  r e t u r n i n g  f i s h  were n o t  
present  u n t i l  l a t e  Ju l y .  Thus, t h e  m a j o r i t y  o f  f i s h  present  a long t h i s  shore 
cons is ted  o f  m idd le  run  stocks des t ined  f o r  D i s t r i c t  101 and 111. 

Dur ing the  1980 tagging season a  h igh  degree o f  s tock  i n t e r m i n g l i n g  was e v i -  
dent  a t  most o f  the  re lease s i t e s .  A hetergeneous group o f  p i n k  salmon 
stocks were ev iden t  a long the  Chaik Bay - Po in t  Gardner, K ingsmi l l  Po in t  - 
Washington Bay, and Woewodski Harbor - False Po in t  Pybus shore l ines  from 
which the  m a j o r i t y  o f  tags were recovered i n  D i s t r i c t s  108-112. On the  o the r  
hand, a  more homogeneous group o f  p i n k  salmon was noted t o  occur i n  lower 
Chatham S t r a i t  as detected by the tags recovered from Po in t  Cosmos, Pat terson 
Bay, and Red Bluf f  Bay which were l o c a l i z e d  i n  t he  spawning streams lower 
Chatham S t r a i t  i n  D i s t r i c t  109 (Hoffman 1981). 



MANAGEMENT IMPLICATIONS 

The migration pat terns ,  r u n  timing, and intermingling of pink salmon stocks 
demonstrated by the  4 years of t h i s  study i l l u s t r a t e d  the  complex nature of 
pink salmon management in  the inside waters of northern Southeastern Alaska. 

The d i s t r i bu t i on  of recoveries showed t h a t  f i sh ing  in  Chatham S t r a i t  would 
e f f e c t  escapement t o  a l l  the northern ins ide  water spawning grounds. These 
included important spawning streams in  the  three  northern Southeastern Alaska 
management areas:  Juneau, Petersburg, and Sitka.  

Movement of pink salmon through Chatham S t r a i t  and Frederick Sound was shown 
to  occur i n  somewhat of an orderly manner. Peak migration periods were noted 
f o r  individual stocks and larger  stock uni ts .  These seemed t o  suggest t h a t  
f i shing seasons could be adjusted according t o  peak escapement periods t o  
protect ,  o r  d i r e c t  harvest t o ,  se lec ted stock groups. 

Based on r e su l t s  obtained the  following points a r e  suggested as having 
important management imp1 i cat ions.  

1 )  Pink salmon passing through Chatham S t r a i t  a r e  almost exclusively 
northern Southeastern Alaska ins ide  stocks.  

2) Throughout the season large numbers of pink salmon destined f o r  
the three northern Southeastern Alaska management areas (Juneau, 
Petersburg, and S i tka )  a r e  avai lable  i n  Chatham S t r a i t .  

3 )  A major d i f ference was indicated f o r  the time of passage through 
upper Chatham S t r a i t  by Kadashan Creek p i n k  salmon as opposed t o  
other Tenakee I n l e t  stocks ( l a t e  June f o r  Kadashan and l a t e  July 
f o r  other s tocks) .  

4 )  Icy S t r a i t  pink salmon stocks as f a r  westward as  Port Frederick sag 
toward, and even en t e r ,  upper Chatham S t r a i t  p r io r  t o  ascending 
t h e i r  spawni ng streams. 

5 )  The most heterogenous mixture of p i n k  salmon stocks passing through 
upper Chatham S t r a i t  occurs in July.  

6 )  Pink salmon present i n  upper Chatham S t r a i t  during August a r e  pre- 
dominately local Chatham S t r a i t  s tocks.  

7 )  The d i s t r ibu t ion  of recovered tags demonstrated t h a t  f i sh ing  along 
both s ides  of upper Chatham S t r a i t  e f f ec t s  escapements t o  the ins ide  
spawning streams of D i s t r i c t  108-115. 

8) The reported tag recoveries strongly suggest t h a t  f i shing along the 
Basket Bay shoreline e f f ec t s  escapements t o  D i s t r i c t s  112 and 113 
(Per i l  S t r a i t  port ions only) ,  however, only a minima1 percentage of 
D i s t r i c t s  110 and 111 returning stocks would be harvested. 



A cons iderable  por t ion  of t h e  Tenakee I n l e t  and Freshwater Bay 
s tocks  were noted t o  sag southward i n  Chatham S t r a i t ,  a t  l e a s t  
t o  t he  v i c i n i t y  of Basket Bay, p r i o r  t o  en t e r ing  t h e i r  r e spec t ive  
home a reas .  

Tag recovery information sugges ts  t h a t  only a minimal por t ion  of 
t he  pink salmon des t ined  f o r  Chatham S t r a i t  streams nor th  of 
Freshwater Bay and t h e  ad jo in ing  por t ions  of e a s t e r n  Icy S t r a i t  
sag  southward t o  Basket Bay during t h e i r  spawning migra t ions .  

Pink salmon s tocks  of e a s t e r n  Icy S t r a i t  were noted t o  sag  i n t o  
Chatham S t r a i t  and along the  Hawk I n l e t  shore p r i o r  t o  ascending 
t h e i r  na t a l  streams. 

The e a r l y  run s tocks  present  t h e  most severe  obs t ac l e s  t o  sound 
s tock  concept harves t ing  of  pink salmon i n  Chatham S t r a i t .  Through 
mid-July t h e  fish present  a r e  des t ined  f o r  major l oca l  and d i s t a n t  
spawning grounds. Estimates of r e t u r n  s t r e n g t h  i n  t h e  more d i s t a n t  
spawning a reas  would be d i f f i c u l t  t o  obta in  i n  a t imely manner f o r  
harves t ing  su rp luses  i n  Chatham S t r a i t .  

The most heterogenous mixture of pink salmon s tocks  was noted i n  
middle Chatham S t r a i t  i n  J u l y  while  a homogenous group was found i n  
Frederick Sound ad jacent  t o  lower Admiralty I s land  during t h e  same 
time period.  

Tag r e l e a s e  and recovery information i n d i c a t e s  t h a t  t h e  D i s t r i c t  110 
mainland pink salmon s t o c k ' s  peak passage by lower Admiralty I s land  
i s  up t o  2 weeks e a r l i e r  than t h e  D i s t r i c t ' s  s tocks  bound f o r  lower 
Admiralty I s land  s t reams.  

The lack  of recover ies  from Woewodski Harbor - False  Point  Pybus 
r e l e a s e s  versus  t h e  number of recover ies  from Chaik Bay - Poin t  
Gardner and Kingsmill Point - Washington Bay r e l e a s e s  i n  lower 
Chatham S t r a i t  i nd i ca t ed  t h a t  some lower Chatham S t r a i t  s tocks  
sagged up t o ,  and mi l l  i n  t h e  v i c i n i t y  of Frederick Sound - Chatham 
S t r a i t  confl  uence before r e tu rn ing  t o  t h e i r  na ta l  s t reams.  

The d i s t r i b u t i o n  of recovered t a g s  suggest  t h a t  t h e  ma jo r i t y  of 
upper D i s t r i c t  108, D i s t r i c t  109 - Frederick Sound, D i s t r i c t  101, 
and D i s t r i c t  111 (lower po r t ion )  pink salmon s tocks  e n t e r  through 
Icy S t r a i t ,  migrate  down Chatham S t r a i t ,  and up through Frederick 
Sound and lower Stephens Passage t o  t h e i r  na ta l  s t reams.  

The small number of t a g  r ecove r i e s  from Chaik Bay - Point  Gardner, 
Kingsmill Point  - Washington Bay, and Woewodski Harbor - False Point  
Pybus r e l e a s e s  i n  lower Chatham S t r a i t  i n d i c a t e s  t h a t  t hese  s tocks  
a r e  l a t e  run and re turned  through lower Chatham S t r a i t .  

A cons iderable  por t ion  of t h e  upper D i s t r i c t  108, D i s t r i c t s  109, 110, 
and 111 pink salmon s tocks  sag southward t o  t h e  Kingsmill Point  - 
Washington Bay sho re l ine  a s  they migra te  down Chatham S t r a i t  and 



around the  southern t i p  of Admiralty Is land (Poin t  Gardner). 

19)  Tag recovery information i n d i c a t e s  t h a t  a considerable port ion of 
the  Taku River - Snettisham pink salmon stocks migrate down 
Chatham S t r a i t  , around southern Admiralty I s l and ,  and up Stephens 
Passage a s  they r e tu rn  t o  t h e i r  na ta l  streams. 

20) The peak migration time by lower Admiralty Is land pink salmon stocks 
re turn ing  t o  the  Taku River and Snettisham drainage i s  up t o  2 weeks 
e a r l i e r  than remainder of D i s t r i c t  111 s tocks  passing by t h i s  a rea .  

21) Tag recovery information ind ica te s  t h a t  a minor port ion of t h e  Dis- 
t r i c t  112 and D i s t r i c t  113 ( P e r i l  S t r a i t  only)  pink salmon stocks 
sag southward in  Chatham S t r a i t  a s  f a r  a s  the  Kingsmill Point - 
Washington Bay shore l ine  before r e tu rn ing  t o  t h e i r  na ta l  streams. 

22) A small port ion of lower southwest Admiralty Is land pink salmon 
s tocks  (Hood Bay, Chaik Bay, Whitewater Bay, and Wilson Cove) sag 
a s  f a r  south as Kingsmill Point (Kuiu Is land)  before re turn ing  t o  
t h e i r  na ta l  streams. 

23) The most heterogeneous mixture of pink salmon s tocks  was noted along 
the  Chaik Bay - Point Gardner and Kingsmill Point - Washington Bay 
shore l ines .  This suggests  t h a t  der iva t ion  of sound s tock  concept 
management s t r a t e g i e s  f o r  harvest ing pink salmon a t  t hese  loca t ions  
( e s p e c i a l l y  a t  Kingsmill Poin t )  would be d i f f i c u l t  a s  a r e s u l t  of the  
mixture of s tocks both temporally and geographically. 

24) The most homogeneous s tock of pink salmon occurred along t h e  Point 
Cosmos, Pat terson Bay, and Red Bluff Bay re l ease  s i t e s  in  lower 
Chatham S t r a i t  during 1980. The major i ty  of f i s h  re turn ing  t o  t h e  
lower Chatham S t r a i t  streams appeared t o  c o n s i s t  of l a t e  r u n  s tocks .  
This suggests  t h a t  der iva t ion  of sound s tock  management s t r a t e g i e s  
f o r  harvest ing pink salmon a t  these  loca t ions  i s  achievable because 
of the  homogeneous mixture of f i s h  in  these  areas .  

25) Fishery openings along the  Chaik Bay - Point Gardner and Kingsmill 
Point - Washington Bay shore l ines  i n  e a r l y  Ju ly  would t a r g e t  on 
D i s t r i c t s  110, 111, and 112 pink salmon s tocks .  

26) Fishery openings along t h e  Chaik Bay - Point Gardner, Kingsmill Point - 
Washington Bay, and Woewodski Harbor - False Point Pybus shore l ines  
i n  l a t e  Ju ly  through e a r l y  August would t a r g e t  on D i s t r i c t s  109-113 
pink salmon stocks.  D i s t r i c t s  109, 110, and 111 stocks would be t h e  
predominant catch during t h i s  period. 

27) Fishery openings along the  Point Cosmos, Pat terson Bay, and Red Bluff 
Bay shore l ines  from mid-August on would harvest  predominately l a t e  
r u n  s tocks dest ined f o r  lower Chatham S t r a i t  spawning streams. 

28) Fishery openings along the  Point Augusta and Hawk I n l e t  shore l ines  
in  e a r l y  Ju ly  would t a r g e t  on D i s t r i c t s  111, 112, and 113 pink salmon 
s tocks .  



29) Fishery openings along the Point Augusta and Hawk In l e t  shorelines in 
l a t e  July - ear ly  August would t a rge t  on D i s t r i c t s  111, 112, 113, and 
114 pink salmon stocks. 

30) Fishery openings along the Point Augusta and Hawk In l e t  shorelines in 
mid-August would t a rge t  on D i s t r i c t  112 pink salmon stocks.  

31) Fishery openings along the Basket Bay shoreline in July and August 
would t a rge t  mainly on D i s t r i c t s  112 and 113 pink salmon stocks. 

32) Contrary t o  the r e su l t s  of previous s tud ies ,  only a minor movement of 
pink salmon migration occurred u p  through Chatham S t r a i t  in to  middle 
and upper Chatham S t r a i t  or  Frederick Sound. 

33) Run timing data collected during the 4 years of study indicates  t h a t  
f i shery  openings could be adjusted t o  protect  o r  harvest spec i f i c  
d i s t r i c t  pink salmon stocks within a given area.  

34) The e f f ec t i ve  applicat ion of r u n  timing data f o r  f i she r i e s  management 
i s  the  most imprecise during mid-July when intermingling of spec i f i c  
pink salmon stocks i s  a t  i t s  g rea tes t .  
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Appendix Table 1. D i s t r i b u t i o n  o f  tags recovered i n  n o r t h e r n  Southeastern Alaska, 1977-80. 

HAWK INLET RELEASES POINT AUGUSTA RELEASES 
1977 Spawning Ocean Spawn i ng Ocean To ta l  
areas streams waters  streams waters  recove r i es  

D i s t r i c t s  101-108 
Southern Southeast 1 3 0 0 4 

D i s t r i c t  109 - lower  
Chatham S t r a i t  5 

D i s t r i c t  109 
F rede r i ck  Sound 

D i s t r i c t  110 2 4 

D i s t r i c t  111 
Seymour Canal 24 

D i s t r i c t  111 
Stephens Passage 244 

D i s t r i c t  112 
Tenakee I n l e t  

D i s t r i c t  112 
Upper Chatham 

D i s t r i c t  112 
Middle Chatham 142 

D i s t r i c t  113 
Except P e r i l  S t r a i t  
and S i  t koh Bay 3 



Appendix Table 1 .  D i s t r i bu t ion  of t ags  recovered i n  northern Southeastern Alaska, 1977-80 (cont inued) .  

HAWK INLET RELEASES POINT AUGUSTA RELEASES 
1977 Spawni nq Ocean Spawning Ocean Total 
a r eas  streams waters  s t  reams waters  recover ies  

D i s t r i c t  113 
Pe r i l  S t r a i t  & 
Sitkoh Bay 

D i s t r i c t  114 

D i s t r i c t  115 2 1 62 5 19 107 



Appendix Table 1 .  D i s t r ibu t ion  of t ags  recovered i n  northern Southeastern Alaska, 1977-80 (continued).  

POINT AUGUSTA RELEASES HAWK INLET RELEASES BASKET BAY RELEASES 
1978 Spawning Ocean Spawni ng Ocean Spawn i ng Ocean Total 
a r eas  streams waters  streams waters  streams waters  recoveries  

D i s t r i c t s  101-108 
Southern Southeast 2 4 1 0 0 1 8 

D i s t r i c t  109 - lower 
Chatham S t r a i t  0 0 3 0 1 0 4 

D i s t r i c t  109 
Frederick Sound 0 1 1 0 3 0 5 

D i s t r i c t  110 14 0 3 2 0 0 0 4 6 

D i s t r i c t  111 
Seymour Canal 10 0 15 0 0 0 2 5 

D i s t r i c t  111 
I Stephens Passage 
P 

2 1 46 5 3 8 4 2 6 21 2 
CO 

D i s t r i c t  112 
Tenakee I n l e t  259 183 180 273 115 243 1,253 

D i s t r i c t  112 
Upper Chatham 134 24 332 3 77 158 7 98 

D i s t r i c t  112 
Middle Chatham 7 2 2 98 2 145 0 31 9 

D i s t r i c t  113 
Excl uding Peri 1 
S t r a i t s  & Sitkoh Bay 0 0 0 0 1 0 1 

D i s t r i c t  113 - Per i l  
S t r a i t  33 254 3 6 268 58 367 1 ,016 

D i s t r i c t  114 5 7 2 2 2 3 5 1 90 

D i s t r i c t  115 3 1 3 3 0 0 10 

Unknown 0 15 0 2 1 0 3 1 6 7 



Appendix Table 1.  D i s t r i bu t ion  of  t a g s  recovered i n  northern Southeastern Alaska, 1977-80 (cont inued) .  

BASKET BAY RELEASES CHAIK PT. GARDNER RELEASES FALSE PT. PYBUS RELEASES BIG B E N D  RELEASES 
1979 Spawning Ocean Spawning Ocean Spawning Ocean Spawning Ocean Total 
a r eas  s t reams waters  s t reams waters  streams waters  streams waters  recoveries  

D i s t r i c t s  101-108 
Southern S. E .  0 0 2 0 3 1 0 0 6 

D i s t r i c t  109 
Frederi  ck Sound 2 1 0 0 3 6 3 3 18 

D i s t r i c t  101 4 2 19  0 30 1 8 6 9 9 43 5 5q 

D i s t r i c t  111 
Seymour Canal 3 0 2 1 0 238 0 206 0 468 

D i s t r i c t  111 
Stephens Passage 15 6 1 1 2 5 3 12 1 664 

D i s t r i c t  112 
Tenakee In1 e t  368 9 1 12 4 1 0 0 0 476 

I 
P D i s t r i c t  112 
I Upper Chatham S t r a i t  107 1 7 7 1 6 0 4 0 196 

D i s t r i c t  112 
Middle Chatham S t r a i t  99 8 8 1 4 0 4 0 124 

D i s t r i c t  113 
Excl udi ng Peri  1 
S t r a i t  & Sitkoh Bay 0 1 0 0 0 0 0 0 1 

D i s t r i c t  113 
Pe r i l  S t r a i t  
Si tkoh Bay 119 1 19 0 4 0 7 0 150 

D i s t r i c t  114 2 0 1 0 0 0 0 0 3 

D i s t r i c t  115 1 0 0 0 0 0 0 0 1 

Unknown 7 0 0 0 4 0 2 0 13  



Appendix Table 1. D i s t r i b u t i o n  of  tags recovered i n  n o r t h e r n  Southeastern Alaska, 1977-80 (con t inued) .  

FALSE PT. PYBUS RELEASES WOEWODSKI HARBOR RELEASES PT GARDNER RELEASES WILSON COVE RELEASES 
1980 Spawning Ocean Spawning Ocean Spawning Ocean Spawning Ocean To ta l  
areas streams waters  streams waters  streams waters  streams waters recover ies  

D i s t r i c t s  101-107 
Southern S. E. 0 0 0 0 0 0 0 1 1 

D i s t r i c t  108 
F rede r i ck  Sound 0 0 0 0 2 3 1 5 11 

D i s t r i c t  109 
F rede r i ck  Sound 1 

D i s t r i c t  109 - lower  
Chatham S t r a i t  3 

D i s t r i c t  110 
Mai n land  3 0 4 6 0 14 0 18 3 84 

D i s t r i c t  110 
Admi ra l t y  I s l a n d  60 

ch D i s t r i c t  111 
0 
I Seymour Canal 64 

D i s t r i c t  111 
Stephens Passage 5 

D i s t r i c t  112 
Tenakee I n l e t  0 

D i s t r i c t  112 
Upper Chatham S t r a i t  0 

D i s t r i c t  112 - Midd le  
Chatham S t r a i t  0 

D i s t r i c t  113 - exc lud ing  
P e r i l  S t r a i t  & S i t k o h  
Bay 0 0 0 0 0 0 0 0 0 

D i s t r i c t  113 - P e r i l  
S t r a i t  - S i t k o h  Bay 0 0 0 0 1 0 6 0 7 

D i s t r i c t  114 0 0 0 0 0 0 0 2 2 

D i s t r i c t  115 0 0 0 0 1 0 0 0 1 

-Cont inued- 



Appendix Table 1. D i s t r i b u t i o n  o f  tags  recovered i n  no r t he rn  Southeastern Alaska, 1977-80 ( c o n t i  nued) . 
KINGSMILL POINT- PATTERSON BAY - 

RED BLUFF BAY RELEASES WASHINGTON BAY RELEASES MISTY COVE RELEASES POINT COSMOS RELEASES 
Spawni nq Ocean Spawninq Ocean Spawning Ocean Spawni ng Ocean To ta l  - - 

areas streams waters  streams waters  streams waters  streams waters recove r i es  

D i s t r i c t s  101-107 
Southern S. E. 0 

D i s t r i c t  108 
F rede r i ck  Sound 0 

D i s t r i c t  109 
Federi  ck Sound 1 

D i s t r i c t  109 Lower 
Chatham S t r a i t  7 

D i s t r i c t  110 
Mainland 0 

D i s t r i c t  110 
Admi ra l t y  I s l a n d  0 

I 
cn - D i s t r i c t  111 

Seymour Canal 0 

D i s t r i c t  111 
Stephens Passage 0 

D i s t r i c t  112 
Tenakee I n l e t  0 

D i s t r i c t  112 Upper 
Chatham S t r a i t  0 

D i s t r i c t  112 Midd le  
Chatham S t r a i t  3 

D i s t r i c t  113 Exc lud ing  
P e r i l  S t r a i t  & S i t k o h  
Bay 0 
D i s t r i c t  11 3 Pe r i  1 
S t r a i t  - S i t k o h  Bay 2 

D i s t r i c t  114 0 

D i s t r i c t  115 0 



Appendix Table 2 .  Percentage o f  pink salmon t a g  r e c o v e r i e s ,  by y e a r ,  r e l e a s e  
t ime ,  and d i s t r i c t  of  recovery f o r  Hawk I n l e t  and Point  
Augusta re1 ea se s .  

HAWK INLET 
Re1 ease  D i s t r i c t  of  Recovery 

Year t i  me 108 & 109 110 111 112 113 114 115 Total 

1977 Early 0 .5  2.0 47.6 34.4 4.8 3.4 7.3 42.7 

Mi ddl e 1 .3  1 .0  14.9 70.2 5.1 3.9 3.6 51.9 

Late 1 . O  0.0 10.4 84.5 2.1 1.0 1 . O  5.4 

TOTAL 0.9 1 . 3  28.8 55.6 4.9 3.5 5.0 100.0 

1978 Early 0.0 4.5 14.4 52.6 28.5 0.0 0.0 26.1 

Middle 0.1 1.6 9.8 62.5 22.8 2.7 0.5 58.4 

Late 0.9 0.0 5 .3 86.7 5 . 3  0.9 0.9 15.5 

TOTAL 0.2 2.1 10.3 63.6 21.7 1 .7  0.4 100.0 

1977 Early 

Mi ddl e 

Late  

TOTAL 

1978 Early 

Middle 

Late  

TOTAL 

POINT AUGUSTA 



Appendix Table 3.  Percentage o f  pink salmon t a g  r ecove r i e s ,  by y e a r ,  re1 ease  
t ime ,  and d i s t r i c t  o f  recovery f o r  Basket Bay and Fa1 s e  
Point  Pybus - Woewodski Harbor r e l e a s e s .  

BASKET BAY 
Re1 ea se  D i s t r i c t  o f  Recovery 

Year time 108 & 109 110 11 1 112 11 3 114 115 Total 

1978 Early 0.3 0.0 0.9 46.9 51.9 0.0 0.0 28.5 

Mi ddl e 0.3 0.0 0 .8  59.5 38.5 0.8 0.0 51.9 

Late 0.4 0.0 0 .0 85.8 13.4 0.4 0.0 19.6 

TOTAL 0.3 0.0 0 .7  61.1 37.4 0.5 0.0 100.0 

1979 Early 0.2 0 .8  4.1 88.2 6.5 0.0 0.2 60.1 

Middle 0.6 0 .9  1.2 69.1 27.5 0.6 0.0 39.9 

Late  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

TOTAL 0.4 0.9 2 .9  80.6 14.9 0.2 0.1 100.0 

FALSE POINT PYBUS - WOEWODSKI HARBOR 

1979 Early 0.0 0.0 0 .0  0.0 0.0 0.0 0.0 0.0 

Middle 1 .8  49.8 45.6 1.7 1.1 0 .0  0.0 100.0 

Late 0.0 0.0 0 .0 0.0 0.0 0.0 0.0 0.0 

TOTAL 1 .8  49.8 45.6 1.7 0.0 0.0 0.0 100.0 

1 980 Early 0.0 50.0 50.0 0.0 0.0 0.0 0.0  0 .8  

Mi ddl e 19.4 41.5 38.0 1.1 0.0 0.0 0.0 99.2 

Late  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

TOTAL 19.2 41.5 38.1 1.1 0.0 0.0 0.0 100.0 



Appendix Table 4. Percentage of  pink salmon t a g  r ecove r i e s  by y e a r ,  r e l e a s e  
t ime ,  and d i s t r i c t  of  recovery f o r  Chaik Bay - Poin t  
Gardner, Kingsmill Po in t ,  Pa t te rson  Bay - Red Bluff  Bay, 
and Poin t  Cosmos. 

POINT GARDNER - CHAIK BAY 
Release D i s t r i c t  of  Recovery 

Year t ime 108 & log1 110 111 11 2 113 114 11 5 Total 

1979 Early 1.2 12.2 22.0 53.7 10.9 0.0 0.0 50.3 

Middle 1.2 11.1 1 .2  72.8 12.3 1.2 0.0 49.7 

Late 0.0 0 .0  0.0 0.0 0.0 0.0 0.0 0.0 

TOTAL 1.2 11.7 11.7 63.1 11.7 0.6 0.0 100.0 

1 980 Early 7.5 29.9 59.7 3.0 0.0 0.0 0 .0  16.4 

Middle 34.0 21.1 22.3 19.6 2.1 0.5 0 .3  83.6 

Late  0.0 0 .0  0.0 0.0 0.0 0.0 0 .0  0.0 

TOTAL 29.7 22.5 28.4 16.9 1 .7  0.5 0 . 3  100.0 

KINGSMILL POINT 

1 980 Early 22.1 26.0 42.7 7.6 1 .5  0.0 0.0 17.6 

Mi ddl e 52.8 16.3 19.8 7.8 2.8 0 .3  0.2 82.4 

Late 0.0 0 .0  0.0 0.0 0.0 0.0 0 .0  0.0 

TOTAL 47.4 18.0 23.8 7.8 2.6 0 .3  0.1 100.0 

PATTERSON BAY - R E D  BLUFF BAY 

1 980 Early 0.0 0.0 0.0 0.0 0 .0  0.0 0.0 0.0 

Mi ddl e 72.0 0.0 0.0 16.0 8 .0  0.0 4.0 100.0 

Late 0.0 0.0 0 .0  0.0 0 .0  0.0 0.0 0.0 

TOTAL 72.0 0.0 0.0 16.0 8.0 0.0 4.0 100.0 



Appendix Table 4.  Percentage of pink salmon t a g  r ecove r i e s  by y e a r ,  r e l e a s e  
t ime,  and d i s t r i c t  of recovery f o r  Chai k Bay - Point  
Gardner, Kingsmill Poin t ,  Pa t te rson  Bay - Red Bluff Bay, 
and Point  Cosmos (cont inued)  . 

POINT COSMOS 
Re1 ease  Di s t r i c t  of Recovery 

Year time 108 & 1091 110 11 1 112 11 3 114 115 Total 

1980 Early 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Middle 84.8 0.0 6.1 9.1 0.0 0.0 0.0 100.0 

Late 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

TOTAL 84.8 0.0 6.1 9.1 0.0 0.0 0.0 100.0 

1. Early = June 15 - Ju ly  15 
2. Middle = Ju ly  16 - August 15 
3. Late  = August 16 - September 15 

D i s t r i c t s  108 and 109 were grouped due t o  small number of r ecove r i e s .  
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